This paper emphasises the importance of assessing measurement equivalence when using cross-national and longitudinal surveys. We illustrate how to test for measurement equivalence using multi-group confirmatory factor analysis (MGCFA) and clarify under what conditions both meaningful comparisons of construct means and relationships between constructs are possible. Using data from the International Social Survey Program, empirical applications dealing with attitudes towards welfare policies are provided to illustrate the procedure.
Introduction
Proliferation of cross-national research projects in recent decades has enabled scholars to study public opinion under various political and societal contexts. Numerous political studies use data from cross-national surveys like the World Value Survey (WVS), the European Social Survey (ESS), the International Social Survey Project (ISSP), and various other projects to study attitudes, beliefs or behaviour across contexts (Heath, Fisher and Smith, 2005; Norris, 2009) . Ironically, the very differences in contexts that give such cross-national studies their value also threaten the achievement of equivalence of concepts that are measured across different countries or time points. The ability to measure attitudes and beliefs in an equivalent way is, in principle, doubtful. To assume measurement equivalence of instruments designed to measure concepts across countries or over time may be misleading. Differences in regression coefficients or scale means across countries may derive from systematic biases of responses across countries or from variant understandings of the question items rather than from 'true' differences across groups (Horn and McArdle, 1992; Steenkamp and Baumgartner, 1998; Vandenberg and Lance, 2000; Van de Vijver, 2003a) . Guaranteeing that the measurement of a relevant construct is equivalent across contexts consequently constitutes a central concern when applying theories and instruments across different countries and/or over time (Billiet, 2003) .
While this issue has received sizeable attention in disciplines like education, psychology, sociology and organizational behaviour, political scientists have often overlooked it. Awareness of the limitations of cross-national surveys is not new in political science. Nevertheless, there is insufficient concern about the issue in studies using cross-national or longitudinal survey data (Adcock and Collier, 2001; King et al., 2004) .
The purpose of this article is to address these problems and to provide a nontechnical introduction for establishing measurement equivalence 1 using multiple group confirmatory factor analysis (MGCFA). Thus, we are not going to develop and present new methods to assess cross-national or longitudinal equivalence, nor give a technical presentation of the procedures, but rather review and present, in a non-technical way which is readable for the audience of this journal, existing methods to test for crossnational and longitudinal measurement equivalence. In the presentation we focus on how to assess different degrees of measurement equivalence according to the purpose of the study. For the illustration, we will use the "Attitudes towards welfare policies" scale that is part of the ISSP 'role of government' module. This module was conducted four times between 1985 and 2006 and across several countries, and its data was used in several studies (e.g. Anderson and Tverdova, 2003; Evans, 2007; Blekesaune and Quadagno, 2003; Lipsmeyer and Nordstrom, 2003; Papadakis and Bean, 1993) . We decided to replicate the study of Svallfors (2004 Svallfors ( , 2006 and examined the cross-country equivalence in Britain, Germany (West), Sweden and the US, and, in addition, the longitudinal equivalence of the attitudes towards welfare policies scale in Britain 2 . By doing this we will try to provide an answer to the question to what extent the scale is comparable across the four countries ('space') and over time in Britain. For this purpose, we apply MGCFA.
Before presenting our illustration, however, we shall first give a brief review of the problem of measurement equivalence in cross-national analyses and how this issue has been addressed in political science studies.
Cross-national surveys: Possibilities and limitations
Scholars of politics used cross-national surveys as early as the 1950s and the 1960s, as illustrated by Almond and Verba's (1963) Such projects led to the extension of survey research beyond Western countries to include areas such as Latin America and the post-communist states (for a review of cross-national survey projects see Heath et al., 2005; Kittilson, 2007; Norris, 2009 Comparative inquiries that use cross-national surveys, but also experimental data or small-N samples, face the challenge of establishing equivalence, which is a requirement for meaningful comparisons. From the various types of equivalence that are relevant for this type of studies, we focus only on measurement equivalence (for a review of various equivalence types, see, e.g., Van Deth, 2009 ). Measurement equivalence is conceptually defined as "whether or not, under different conditions of observing and studying phenomena, measurement operations yield measures of the same attribute" (Horn and McArdle, 1992: 117) . In other words, the aim of establishing measurement equivalence is to assure that observed differences between groups are not misleading.
Political, linguistic and cultural differences that are fundamental for comparative analyses are a source of threat to the validity of measurements in any comparative analysis, as Van Deth aptly states: "Establishing equivalence is one of the nastiest problems facing comparativists " (2009: 95) . This is especially true (but not limited to) in the use of cross-national surveys. Naturally, using multiple languages in any project raises a question about the extent to which the meaning of a term is comparable to its original meaning after it has been translated to another language. Indeed, translation issues are one of the most frequently mentioned problems in establishing measurement equivalence in literature dealing with comparative surveys (e.g., Harkness, Pennell and Schoua-Glusberg, 2004; Davidov and De Beuckelaer, 2010) . In addition, the comparability of cross-national surveys is challenged by further methodological problems like differences in survey practice that affect the sampling and coverage or differential scale use by the respondents (for a review see Van de Vijver, 2003a, b) 
Cross-national surveys in political science
Many studies in political science employ cross-national surveys. Looking for the terms "cross-national" and "survey" at the JSTOR search engine in the political science category reveals over 1,800 papers. Furthermore, studies that address the issue of measurement have often used the reliability measure of internal consistency (Cronbach's alpha). This measure does not guarantee equivalence of meaning in different groups (but rather internal consistency). Furthermore, Cronbach's alpha is based on the assumption that all factor loadings and error variances are equal. Such assumptions have been sharply criticised as being unrealistic and, therefore, the use of Cronbach's alpha is neither recommended for testing scale reliability within a country nor for testing the comparability of a scale across countries or cultures (Raykov, 1997; Sijtsma, 2009 ).
Although several of these studies tried to assess the validity and reliability of the scales employed in their surveys, the claim that many studies still fail to pay sufficient attention to establishing measurement equivalence is relevant for many recent studies that utilised cross-national surveys. Applying ideas and techniques developed in the psychometrics literature regarding measurement equivalence is essential to bridge this gap. In the following sections we will introduce the distinction between levels of measurement equivalence, clarify one of the most common ways to examine it and illustrate its use with examples.
Measurement equivalence
In recent years the increasingly greater consideration of item selection, translation and other procedures in cross-national surveys has enhanced the comparability of concepts across countries but this still cannot guarantee that we actually receive measures of the same attribute (e.g., Jowell et al., 2007 , regarding the European Social Survey).
Guaranteeing equivalence requires statistical testing. Without such testing, the interpretation and comparison of results across groups is problematic (Billiet, 2003; Cheung and Rensvold, 2002; Hui and Triandis, 1985 ; for publications with a pragmatic/practical approach to the problems discussed above, see, e.g., Harkness, Van de Vijver and Mohler, 2003 , Harkness et al., 2010 , or van Deth, 2009 ).
Various techniques have been developed to test for equivalence, including item response theory (IRT), latent class analysis (LCA) and multidimensional scaling (MDS) (e.g., Davidov, Schmidt and Billiet, 2011b; Van de Vijver, 2003b) .
The most common approach to testing cross-national or longitudinal measurement equivalence is probably the multiple group confirmatory factor analysis model (MGCFA) (Jöreskog, 1971; Bollen, 1989; Steenkamp and Baumgartner, 1998) . Several studies have used MGCFA to assess measurement equivalence of scales that are part of the ESS and ISSP, like interpersonal, social and political trust (Reeskens and Hooghe, 2008; Van der Veld and Saris, 2011) , human values (Davidov, Schmidt and Schwartz, 2008; Davidov, 2008 Davidov, , 2010a , ethnocentrism and authoritarianism (Billiet, 2003) , attitudes towards immigration (Meuleman, Davidov and Billiet, 2009) , public support for democracy (Ariely and Davidov, 2010) as well as nationalism and constructive patriotism (Davidov, 2009 (Davidov, , 2010b ). Steenkamp and Baumgartner (1998) and Vandenberg and Lance (2000) offer procedural guidelines to facilitate the assessment of measurement equivalence in cross-national or longitudinal studies using MGCFA. They propose at least three important hierarchical levels of measurement equivalence: configural, metric and scalar. The distinction between these three levels enables them to match the assessed level of equivalence with the research purpose. however, it is not necessary that all factor loadings be equal across groups. Several scholars (Byrne, Shavelson and Muthén, 1989; Steenkamp and Baumgartner, 1998) have suggested that two equal factor loadings per construct are sufficient to allow a comparison of effects. This is known as partial metric equivalence.
Levels of equivalence
Scalar equivalence represents an even higher level of equivalence. While factor loadings are kept equal across groups in order to establish metric equivalence, the scalar equivalence test is even stricter, requiring, in addition, equal indicator intercepts across groups (Meredith, 1993) . Scalar equivalence guarantees that cross-national or longitudinal differences in the means of the observed items are the consequence of differences in the means of their corresponding constructs and not due to differences in factor loadings or indicator intercepts (Steenkamp and Baumgartner, 1998) . Thus, findings of scalar equivalence may allow meaningful mean comparisons of constructs. In assessing scalar equivalence, the intercepts of the underlying indicators are required to be equal across groups. Scalar equivalence is supported if the model fits the data well and cannot be improved by removing any of the equality constraints. Also in this respect, several scholars (Byrne et al., 1989; Steenkamp and Baumgartner, 1998) have suggested that two equal intercepts per construct are sufficient to allow a comparison of means. In this case, the indicators of these intercepts must have, in addition, equal factor loadings.
They termed this situation partial scalar equivalence.
The distinction between these three levels enables the researcher to decide which level of equivalence is required given the goals of the cross-national study. If the aim of the study is to examine whether a construct can be conceptualised in the same way across countries, configural equivalence is sufficient. If the study is designed to examine the relationships between different constructs, that is, to conduct multivariate analyses, and compare these relationships across countries or time points, metric equivalence is required. When the research aim is to make a comparison of means, scalar equivalence is needed (Steenkamp and Baumgartner, 1998) .
Empirical illustration
We now present examples to illustrate the way to assess measurement equivalence in a cross-national or longitudinal survey using MGCFA. Our illustrations deal with attitudes towards welfare policies.
Data
We have chosen to use data from the ISSP module 'role of government'. This module has been used in several studies that explore cross-national variations in attitudes towards the role of government. Furthermore, this module has been conducted four times (1985, 1990, 1996, 2006) The way questions are understood may also change within a culture, and this is more likely to happen with an ever-increasing time gap between the surveys. So before relations to other concepts and means are analysed and compared over time, it is necessary to also test whether reasonable longitudinal equivalence of the concept holds.
Measures
Following Svallfors (2004), we used eight items to measure attitudes towards welfare policies. Each item on this scale is rated on a four-point Likert scale (with lower numbers indicating stronger support). 3 The measurement model is portrayed in Figure 1 .
- Figure 1 about here -
Single-country analyses
In line with Byrne's (2010) (Arbuckle, 2007) and the maximum-likelihood procedure (For further guidance on how to use Amos, see Arbuckle, 2007 , Byrne, 2010 , and the software websites at http://amosdevelopment.com/index.htm and http://spss.com/amos/). In a final step we repeated the analysis using the full information maximum likelihood (FIML) procedure which is recommended by various authors to deal with the problem of missing values (see, e.g., Schafer and Graham, 2002) to ascertain whether our conclusions remain stable. The fit of the model in each of the single-country analyses was assessed using three fit indices: the comparative fit index -CFI, the root mean square error of approximation -RMSEA and the probability of close fit -Pclose. We adopted these fit indices in order to discern between well-fitting and poorly fitting models (for a comprehensive review of model fit indices criteria, see Brown, 2006) . When the RMSEA value is smaller than 0.05 and the Pclose value is larger than 0.5, the model can be assumed to demonstrate a good fit to the data. CFI values larger than 0.95 provide further indication of a good model fit (Hu and Bentler, 1999; Marsh, Hau and Wen, 2004) . Since the sample size is large and the p value may consequently reject models with only small misspecifications, we were unable to rely on the p value in selecting a model.
The single-country analyses reveal modest differences in the measurement model across countries. Modification indices in the output reveal that some error correlations should be released. This indicates that some aspects of welfare policy are perceived to be more strongly linked to each other in some countries compared to others. Some of these required modifications are different across countries. For example, whereas in the US there is a strong correspondence between providing a decent standard of living for the old and for the unemployed in the public's eyes, there is no such strong link evident in the Swedish sample. Providing a decent standard of living for the unemployed is more strongly related to providing decent housing for those who cannot afford it in the eyes of the German public compared to other countries. Allowing for different error correlations in different countries may result in different model configurations across countries and even imply the absence of full configural invariance. Furthermore, allowing so many items to load on a single concept risks mixing up several dimensions, whereas some researchers may be interested in treating these dimensions separately. Thus, we decided to modify the eight-item scale used by Svallfors (2004 Svallfors ( , 2006 by dropping items that require the aforementioned modifications. This procedure led to a new scale that used only four items: "Providing a job for everyone who wants one (V36)"; "Providing health care for the sick" (V38); "Providing a decent standard of living for the old" (V39); and "Providing a decent standard of living for the unemployed" (V41). From a theoretical point of view, changing the items in the scale also changes the meaning of the measured construct. The new modified scale has a more narrow meaning that refers to helping the needy (sick, elderly, unemployed), while the previous scale was broader and measured also issues like reducing income differences between the rich and the poor. These are different aspects of welfare policy. The new scale, however, remains rather similar to the original one. The advantage of the new scale is that it taps a somewhat narrower content, its items function more similarly across countries and its configuration is more compatible for comparative analysis.
- Table 1 about hereIn all countries the modified scale requires freeing a correlation between the errors of the items "Providing health care for the sick" (e3) and "Providing a decent standard of living for the old" (e4). In other words, the two aspects are closely related in all countries. An examination of the factor loadings of the items reveals that the items display substantial factor loadings on their corresponding concept (Brown, 2006) , and all of them are highly significant in all countries (a summary of the factor loadings for the single country analyses may be obtained from the first author upon request).
Multiple-group CFAs and testing for equivalence
To test whether equivalence across countries holds, we will employ a bottom-up procedure (Vandenberg and Lance, 2000) . Specifically, we begin with the least constrained MGCFA model (configural equivalence). Then we gradually increase the number of constraints and assess whether the model fit deteriorates significantly when assessing metric and scalar equivalence. This process stops when the model fit is not acceptable (a top-down approach would imply exactly the opposite procedure). For model comparison we applied the "practical perspective" (Byrne and Stewart, 2006: 307) . Based on Cheung and Rensvold (2002) and Chen (2007) , the decrease in CFI
should not exceed 0.01 when additional constraints are included in the model.
The results of the equivalence tests are summarised in Table 2 . Based on the results for the configural equivalence model (Model 1) reported in the first row, we cannot reject this model. In other words, the construct configuration can be considered as invariant across Britain, Germany, Sweden and the US. The second row in Table 2 reports the fit indices of the full metric equivalence model (Model 2), which requires equality between the factor loadings of the scale indicators across the four countries. It turns out that the decrease in CFI (0.02) is above the cut-off criteria (Chen, 2007) , and thus we reject the full metric invariance model. To assess partial metric invariance, we released the cross-country equality constraints of the factor loadings for items V36
(providing a job for everyone who wants one) and V41 (providing a decent standard of living for the unemployed) on the grounds that the factor loadings of these indicators displayed the most severe violations of equivalence. Thus, we have created a partial metric equivalence model (Model 3). Compared to the configural equivalence model, the CFI difference reduced to .02 and, thus, this model is supported by the data. Differences in the size of the factor loading of V36 and V41 may indicate the different role that these items play in attitudes towards welfare policies in the different countries. Table 2 about here Next, we tested a partial scalar equivalence model (Model 4), where intercepts for the items V38 and V39 were constrained to be equal across countries (the intercepts of V36 and V41 were free, since the factor loadings for these items were also released). The decrease of CFI (ΔCFI = .007) compared to the partial metric equivalence model is acceptable (Chen, 2007) . Hence, the partial scalar model is acceptable as well. In this partial scalar equivalence model, two items (V38 and V39) have equal factor loadings and intercepts across countries.
In summary, the findings indicate that partial scalar equivalence holds for the four countries. In other words, not only is the meaning of the constructs as measured by the chosen indicators probably similar in these countries but one can also compare mean scales between countries meaningfully. To compare the means, one should compare the means of the latent variables in the partial scalar equivalence model (Model 4). It turns out that the latent means for Britain, Germany, Sweden and the US are 1.2, 1.5, 1.3 and 1.8, respectively (rated on a scale from 1 to 4 with lower numbers indicating stronger support). Thus, in Britain, respondents are most supportive of government intervention in welfare policies, which may be accounted for by major shifts in the welfare system in the 1980s that met strong opposition among the population. In the US people are least supportive and in Germany and Sweden the attitude levels are in-between. Thus, establishing full or partial scalar equivalence provides us with the legitimacy to conduct a mean comparison meaningfully.
Equivalence across time
As we have noted, one of the advantages of cross-national survey projects is their repetition across the years, enabling scholars to trace longitudinal changes in public attitudes on the macro level. While most of the dangers to equivalence (e.g., language, cultural differences) do not exist in a study that is conducted in the same country, assessment of equivalence before studying changes in scale means across time is nevertheless required, especially if the study examines changes over a relatively long period of time. After all, the meaning of concepts and the way their scale is used may change over the years. In this assessment, each survey year is one group in the MGCFA model.
Let us look, for example, at the longitudinal equivalence of the government intervention scale in Britain in the survey years 1985, 1990, 1996 and 2006 . According to the procedure illustrated above, we conducted a MGCFA and tested for equivalence between those four time points to examine whether this scale can be used for a meaningful longitudinal comparison of means. Indeed, it turned out that partial scalar invariance can be established. Thus, change over time may be meaningfully estimated in Britain using the partial scalar invariance model. Findings suggest that support for government intervention in welfare policies in Britain displayed a consistent, albeit slight decrease over time. Establishing partial scalar equivalence in this case also provides us with the legitimacy to conduct such a longitudinal mean comparison meaningfully. 
Conclusion and implications
Cross-national surveys provide researchers with important information for the study of politics, yet these are influenced by the inherent methodological challenges of comparability. Although Adcock and Collier (2001: 534) argue that "the potential difficulty that context poses for valid measurement and the related task of establishing measurement equivalence across diverse units deserve more attention in political science", our review of cross-national studies published between 2001 and 2009 in leading journals revealed that their call has not been addressed satisfactorily. As crossnational survey data are becoming more and more prominent in the study of politics, this issue needs further attention. Recent cross-national survey projects have put great effort into increasing cross-national measurement equivalence by applying high standards of data collection, improving translation procedures and striving for higher response rates.
However, the application of such high standards in the data collection procedures is not enough to guarantee that measurement scales are invariant across cultures. In this paper,
we have stressed the importance of statistically establishing measurement equivalence to comparative analysis and have demonstrated how measurement equivalence can be examined in cross-national and/or longitudinal data. Establishing measurement equivalence is not a goal in itself. Nonetheless, lack of measurement equivalence is a source of bias and endangers the meaningfulness of cross-country or longitudinal comparisons.
Our illustration showed how neglecting the issue of measurement equivalence of a scale may lead one to use a scale that is not configurally invariant across countries. This is not only a technical issue, because one runs into the risk that comparisons of such a scale may not be meaningful. Our analysis has shown that the slightly modified scale measuring attitudes towards welfare policies may be compared across Britain, Germany, Sweden and the US. Researchers can now try to explain these attitudes using sociodemographic or other explanatory variables (e.g., Svallfors, 2004: 126) , use these attitudes to explain behaviour (e.g., voting) and compare these effects across countries with confidence. Furthermore, the means of these attitudes towards welfare policies may also be meaningfully compared, and differences in the means could be attributed to different histories, economic or social policies. The illustration shows how the means of the latent variable may be compared rather than the single indicators. Such analyses could not be conducted with confidence without prior tests of equivalence.
The paper has shown that conducting MGCFA analyses is an efficient way to examine measurement equivalence, and this procedure can be applied by the researcher even during the process of the selection of items which measure his/her theoretical concepts. This method will help to determine which indicators load on the theoretical construct of interest across all countries or time units. As we have pointed out, the level of equivalence that is required is determined by the study goals. It is important to note, however, that full or partial scalar equivalence are not commonly achieved.
When no type of measurement equivalence is present in the data, there are certain strategies one could consider:
a. If no configural equivalence is present, one may select those items that load significantly on the theoretical construct of interest across all countries or time points and drop items that do not function well. While dropping items, one should be aware of the fact that the content of the measured theoretical construct might change due to the elimination of some of its measurements.
b. Furthermore, lack of invariance for a certain item might deliver important information about ways in which certain societies differ in the understanding of specific concepts. For example, the different factor loadings and intercepts of the items V36 and V41 in our study (providing a job and a decent standard of living for the unemployed) instructs us that these two aspects are perceived quite differently across countries; providing a job is far more important in Germany and the US compared to the other countries, and providing a decent standard of living for the unemployed is considerably less important in Britain compared to the other countries as indicated by the lower factor loading. Thus, lack of invariance can deliver important information as to how individuals in various societies differ in the way they understand certain questions. a. The constraints of items V36 and V41 were released.
